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In asymmetric catalysis, the enantioselectivity of the reaction product is generally controlled by steric repulsion 
between asymmetric catalyst and substrate. This is also happened when enzyme as the asymmetric catalyst. 
But steric repulsion wasn’t the sole factor effected on the enzyme activity. The electronic effect of amino acids in 
or near the enzymatic activity center which interact with substrate can play an important role in this 
phenomenon. 
Stereoselective reduction of aromatic ketones with α-halo groups are of particular interest, since the 
corresponding chiral halohydrins (β-halo alcohols) are key-intermediates in the synthesis of a number of 
biologically active compounds. For the mono- or multi- halomethyl ketones as the substrates, the increased 
electrophilicity of the carbonyl carbon compensates for the lower Lewis basicity and greater steric shielding of 
the carbonyl oxygen[1]. 
In an effort to develop practical method for the synthesis of optically pure α,α,α-trifluoro-1-phenylethanol, we 
screened the reductases available in our laboratory, a carbonyl reductase from Sporobolomyces salmonicolor 
(SSCR)[2] which belonged to short-chain dehydrogenase, showed high enzyme activity and enantioselectivity 
(1f). Further studies on the reduction of aromatic ketones with α-halo groups by this enzyme showed that the -







In order to understand these results, α,α,α-trifluoroacetophenone 
was docked into SSCR, the lowest energy position of substrate in 
SSCR result in the formation of (S)-configurated product, and the 
hydrogen of Asn207, Tyr208, Thr209, S222, S224 might form 
hydrogen bond with fluorine atom in CF3 group, which may be 
responsible for the high activity and enantioselectivity. Further site-
directed mutation of these amino acid residues and molecular 
dynamics calculation have performed to explore the effects of the 
interaction of these residues with the -substituent of the 
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substrate specific activity 
U/mg 
ee % conformation 
1a 0.03 42 (R) 
1b 0.37 98 (S) 
1c 6.71 99 (S) 
1d 18.20 99 (S) 
1e 15.32 99 (S) 
1f 31.24 99 (S) 
1g 0.28 92 (S) 
Figure 1 – Docking results of substrate 
and SSCR 
